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DETAILED ACTION 

Response to Amendment 

1. Applicant's amendment filed on March 17, 2008 has been carefully considered. Claim 
12 is newly added. Claims 1-12 are under consideration. 

Drawings and Specification 

2. The approved marked-up copy of the drawings filed on July 13, 2006 should be replaced 
by a formal drawing sheet in compliance with 37 CFR 1.121(d). The replacement sheet(s) should 
be labeled "Replacement Sheet" in the page header (as per 37 CFR 1.84(c)) so as not to obstruct 
any portion of the drawing figures. If the changes arc not accepted by the examiner, the applicant 
will be notified and informed of any required corrective action in the next Office action. 

3. The specification is objected to because the added figure (FIG. 2) should be appropriately 
described under the "Brief Description of the Drawings" beginning on page 9 and the "Detailed 
Description of the Preferred Embodiments" beginning on page 10. No amendment shall 
introduce new matter into the disclosure. Appropriate correction is required. 

Claim Objections 

4. Claim 5 is objected to because of the following informalities: Reference numerals (12) 
and (11) should be deleted because they reference the inlet opening and the outlet opening, 
respectively, of the second heating element, now deleted from lines 2-3 of the limitation. Also, 
reference numerals (6,8) in line 3 should be changed to ~(8)~ in order to properly reference the 
first heating element, set forth in claim 1 and Figure 1 . Appropriate correction is required. 

Claim Rejections - 35 USC § 112 
The following is a quotation of the second paragraph of 35 U.S.C. 1 12: 
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The specification shall conclude with one or more claims particularly pointing out and distinctly claiming the 
subject matter which the applicant regards as his invention. 

5. Claim 5 is rejected under 35 U.S.C. 1 12, second paragraph, as being indefinite for failing 
to particularly point out and distinctly claim the subject matter which applicant regards as the 
invention. It is unclear as to the relationship between "the flap" recited in lines 3 and 5, and "a 
flap" set forth in claim 1, line 19. In particular, it is unclear as to whether Applicant is 
attempting to recite an alternate placement for the flap previously set forth in claim 1, or the 
provision of additional flaps at other locations within the apparatus. 

Claim Rejections - 35 USC §103 
The text of those sections of Title 35, U.S. Code not included in this action can be found 
in a prior Office action. 

6. Claims 1-9 and 12 are rejected under 35 U.S.C. 103(a) as being unpatentable over 
Mizuno et al. (JP 02-120205) in view of Yoshioka et al. (JP 63-049249) and Tanizaki et al. (JP 
06-227801). 

Regarding claims 1 and 12, Mizuno et al. (see FIGs. 5(A) and 5(B); English Abstract) 
discloses an apparatus comprising: 

a heating apparatus (i.e., burner 2) for production of a heating stream wherein the heating 
stream is separated into two flue gas partial flows (i.e., one flow into the heating bed 5a, another 
flow into the heating bed 5b); and 

a first converter (i.e., catalyst tank 3a, containing a reforming catalyst 4a) and a second 
converter (i.e., catalyst tank 3b, containing a reforming catalyst 4b) arranged behind the first 
converter in the flow direction of a hydrogen enriched fluid flow, wherein each of the converters 
(3 a, 3b) is configured for reforming hydrocarbons to hydrogen, wherein the flow of matter 
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containing hydrocarbons (i.e., supplied via inlet 6) is converted in the first converter (3a) first 
and the second converter (3b) further to a hydrogen enriched fluid flow (i.e., exiting via outlet 
10), the flow of matter in the first converter (3a) being in a counterflow direction relative to the 
flow of matter in the second converter (3b) (i.e., as shown in FIG. 5(A), the flow is upward in the 
first converter 3 a and downward in the second converter 4b). 

According to a FIRST interpretation of the prior art, Mizuno et al. discloses a first 
heating element (i.e., heating bed 5b) flowed-through by the heating stream for heating at least 
one of the first and second converters (3a, 3b), wherein, in at least one operating phase, the 
heating stream in the heating bed (5b) flows completely in a counterflow direction to the flow of 
matter in the second converter (3b), (see FIG. 5(A)); a second heating element (i.e., heating bed 
5 a with heating bed 5 c) that is flowed through by the heating stream for heating at least one of 
the first and second converters (3a,3b); and an outlet opening (12) provided on the second 
heating element. 

According to a SECOND interpretation of the prior art, Mizuno et al. discloses a first 
heating element (i.e., heating bed 5a with heating bed 5c) flowed-through by the heating stream 
for heating at least one of the first and second converters (3a,3b), wherein, in at least one 
operating phase, the heating stream in heating bed (5 a) flows completely in a counterflow 
direction to the flow of matter in the second converter (3b); a second heating element (i.e., 
heating bed 5b) that is flowed through by the heating stream for heating at least one of the first 
and second converters (3a,3b); and an outlet opening (i.e., at 13) provided on the second heating 
element (5b). 

The apparatus of Mizuno et al. is the same as the instantly claimed apparatus, except that 
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Mizuno et al. is silent as to the provision of a flap for closing the outlet opening (12 or 13). 

Yoshioka et al. (FIGs. 1, 2; Abstract) teaches an apparatus for converting a flow of matter 
containing hydrocarbons to a hydrogen-enriched fluid flow, wherein the apparatus comprises a 
heating apparatus (i.e., burner 7) for production of a heating stream; a converter (10,10a) for 
reforming hydrocarbons to hydrogen; and heating elements (i.e., heating chambers 8a, 8b) 
flowed through by the heating stream for heating the converter. In particular, Yoshioka et al. 
teaches that an outlet opening (15, 27) of the heating element (8a, 8b) is provided with a valve 
(26, 29) for closing the outlet opening. Tanizaki et al. (FIG. 2; Abstract; Machine Translation) 
also teaches an apparatus for converting a flow of matter containing hydrocarbons to a hydrogen- 
enriched fluid flow, wherein a valve in the form of a flap (13) is provided to regulate the quantity 
of heat supplied by a heating stream (from inlet 1 1) to the converter (i.e., reforming part 9). 

It would have been obvious for one of ordinary skill in the art at the time the invention 
was made to provide a flap for closing the outlet opening (12, 13) in the apparatus of Mizuno et 
al, because the flap would have allowed for the temperature of the converters to be regulated, by 
controlling the amount of heat applied by the heating stream to the converters at a given location 
within the apparatus, as suggested by Yoshioka et al. and Tanizaki et al. 

Regarding claim 2, Mizuno et al., as best understood, discloses that the heating stream for 
the first and second converters (3a,3b) flows completely in a counterflow direction to the flow of 
matter (i.e., the heating stream in heating bed 5a or 5b is counterflow to the flow of matter in the 
second converter 3b; also, the heating stream in heating bed 5c is counterflow to the flow of 
matter in the first converter 3a; see FIG. 5(A)). 

Regarding claim 3, according to the FIRST interpretation of the prior art, the modified 
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apparatus of Mizuno et al. structurally meets the claims, because the second heating element 
(5a,5c) is flowed through by the heating stream for heating one of the first and second converters 
(3a,3b). According to the SECOND interpretation of the prior art, the modified apparatus of 
Mizuno et al. structurally meets the claims, because the second heating element (5b) is flowed 
through by the heating stream for heating one of the first and second converters (3a,3b). Please 
note that the recitation of a desired operating period for the heating element (i.e., during a start 
phase) adds no further patentable weight to the claim, since a recitation with respect to the 
manner in which a claimed apparatus is intended to be employed does not differentiate the 
claimed apparatus from a prior art apparatus if the prior art apparatus teaches all the structural 
limitations of the claim. 

Regarding claim 4, according to the SECOND interpretation of the prior art, Mizuno et 
al. discloses that the second heating element (5b) is disposed between the first and second 
converters (3a,3b). (see FIGs. 5(A) and 5(B)). 

Regarding claim 5, as modified above, the outlet opening (12) of the second heating 
element (5a,5c) is provided with the flap, according to the FIRST interpretation of the prior art. 
And, as modified above, the outlet opening (13) of the second heating element (5b) is provided 
with the flap, according to the SECOND interpretation of the prior art. Furthermore, the shifting 
of the location of the flap, in order to regulate the flow of the heating stream within a particular 
region of the Mizuno et al. apparatus, would have been considered routine for one having 
ordinary skill in the art. 

Regarding claim 6, Yoshioka et al. (see FIGs. 1, 2; Abstract) further teaches that a control 
unit (i.e., including elements 32, 33, 34, 35, 36) is provided for controlling the opening and 
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closing of the valve (26, 29). It would have been obvious for one of ordinary skill in the art at 
the time the invention was made to provide the control unit as taught by Yoshioka et al. in the 
modified apparatus of Mizuno et al, because the control unit would have allowed for an optimal 
temperature of the converters to be automatically maintained, by controlling the supply of heat to 
the converters via automatic opening and closing of the flap/valve. 

Regarding claim 7, Mizuno et al. discloses that the converters (3a,3b) and heating 
elements (5a,5b,5c) are arranged approximately coaxially to one another (see FIG. 5(B)). 

Regarding claim 8, Mizuno et al. discloses that the heating apparatus (2) is arranged 
approximately coaxial to the converters (3a,3b) and heating elements (5a,5b,5c). (see FIG. 5(A)). 

Regarding claim 9, the heating apparatus (2) of Mizuno ct al. is located below the 
converters (3a,3b) and heating elements (5a,5b,5c). (see FIGs. 5(A), 5(B)). Mizuno et al. is 
silent as to whether the heating apparatus (2) may be located approximately centrally to the 
converters and heating elements. Yoshioka et al., however, teaches a heating apparatus (7) that is 
located approximately centrally to the converter (10,10a) and the heating elements (8a, 8b). (see 
FIG. 2). It would have been an obvious design choice for one of ordinary skill in the art at the 
time the invention was made to shift the locating of the heating apparatus (2) in the modified 
apparatus of Mizuno et al. to a location that was approximately central to the converters and the 
heating elements, because the approximately central location would have predictably provided 
another satisfactory configuration for providing a heating stream for heating the converters, as 
evidenced by Yoshioka et al, and furthermore, the shifting location of parts was held to be 
obvious. In reJapikse, 181 F.2d 1019, 1023, 86 USPQ 70, 73 (CCPA 1950). 

7. Claims 10 and 1 1 are rejected under 35 U.S.C. 103(a) as being unpatentable over Mizuno 
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et al. (JP 02-120205) in view of Yoshioka et al. (JP 63-049249), Tanizaki et al. (JP 06-227801) 

and Szydlowski et al. (EP 0 275 549). 

The same comments with respect to Mizuno et al., Yoshioka et al. and Tanizaki et al. 

from claim 1 above apply. Mizuno et al., however, is silent as to the apparatus being used in 

combination with a fuel cell unit, as a fuel cell assembly in a motor vehicle. However, it would 

have been obvious for one of ordinary skill in the art at the time the invention was made to use 

the modified apparatus of Mizuno et al. in combination with a fuel cell unit, as a fuel cell 

assembly in a motor vehicle, because such application of the hydrogen producing apparatus 

would have been considered well known to one of ordinary skill in the art, as further supported 

by Szydlowski et al. (see column 1, lines 10-31). Furthermore, when a patent simply arranges 

old elements with each performing the same function it had been known to perform and yields no 

more than one would expect from such an arrangement, the combination is obvious. KSR 

International Co. v. Teleflex Inc., 82 USPQ2d 1385 (2007). 

Response to Arguments 

8. Applicant's arguments filed March 17, 2008 have been fully considered but they are not 

persuasive. Applicant (beginning with the second paragraph on page 8) argues, 

"The primary reference to Mizuno discloses a reformer comprising several 
converters. The flow of matter passes one of these converters and leaves the 
reformer. Mizuno fails to teach that the flow of matter can pass two converters 
successively. 

In addition, Mizuno does not teach that the flow of matter can flow in 
different directions. 

Likewise, neither of the other references, Yoshioka and Tanizaki, cited in 
combination with Mizuno to support the rejection of claim 1 under Section 103, 
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discloses that the flow of matter passes two converters successively AND that 
the flow of matter can flow in different directions." 

The Examiner respectfully disagrees. As shown in the embodiment of FIGs. 5(A) and 5(B), 
Mizuno et al. discloses a reformer comprising a first converter (i.e., catalyst tank 3a, containing a 
reforming catalyst 4a) and a second converter (i.e., catalyst tank 3b, containing a reforming 
catalyst 4b). The first converter 3a/4a and the second converter 3b/4b are arranged in series 
such that, during operation, the raw material to be reformed flows into the reformer via the inlet 
at 6; through the heated coil to the base of the first converter 3a/4a; upwards through the first 
converter 3a/4a; over to the top of the second converter 3b/4b; downwards through the second 
converter 3b/4b; and out through the exit at 10 (see unshaded flow arrows). Thus, the raw 
material is converted in the first converter 3a/4a first , and in the second converter 3b/4b further , 
to form the hydrogen-enriched fluid. Also, with respect to the new claim 12, the flow of matter 
flows in different directions, since the flow of matter through the first converter 3a/4a is upward, 
and the flow of matter through the second converter 3b/4b is downward. 

Allowable Subject Matter 
9. The following proposed claim amendments, considered to distinguish patentably over the 
art of record in this application, are presented to Applicant for consideration: 

1 . (Currently Amended) An apparatus (1) for converting a flow of matter (4) 
containing hydrocarbons to a hydrogen-enriched fluid flow (10), comprising: 

a heating apparatus (5) for production of a heating stream (6) , w r horoin the heating 
stream (6) is separated into two flue - gas partial flows ; 

a first converter (2) and a second converter (3) arranged behind said first 
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converter in a flow direction to [[a]]the hydrogen-enriched fluid flow (10), wherein each 
of the first converter and the second converter is configured for reforming hydrocarbons 
to hydrogen, and wherein the flow of matter (4) containing hydrocarbons is converted in 
the first converter first and in the second converter further to [[a]]the hydrogen-enriched 
fluid flow; 

a first heating element (8) provided with an inlet opening and an outlet opening 
that is flowed-through by the heating stream for heating at least one of the first and 
second converters (2, 3), wherein the first heating element comprises a first flue gas 
chamber (8a) for heating the second converter (3) and a second flue gas chamber (8b) 
downstream from the first flue gas chamber for heating the first converter (2), and 
wherein in at least one operating phase, the heating stream (6) that flows through the first 
flue gas chamber (8a) for the second converter (3) flows completely in a counterflow 
direction to the flow of matter (4) in the second converter (3) ; 

a second heating element (9) provided with an inlet opening (12) and an outlet 
opening (11) that is flowed-through by the heating stream (6}_for heating at least one of 
the first and second converters , wherein the second heating element is located between 
the first and second converters ; and 

an outlet opening provided on the second heating element, wherein the second 
heating element is provided with a flap for closing the outlet opening. 

flaps for closing each of the inlet opening (12) and the outlet opening (1 1) of the 
second heating element, such that the second heating element (9) forms a thermal 
separation between the first converter (2) and the second converter (3) when the inlet 
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opening (12) and the outlet opening (11) are closed by the flaps during at least one 
operating phase. 

2. (Currently Amended) The apparatus (1) according to claim 1 , wherein at least in 



flows through the second flue gas chamber (8b) flows completely in a counterflow 
direction to the flow of matter (4) in the first converter (2) . 

3. (Currently Amended) The apparatus (1) according to claim 1, wherein the second 
heating element (9) that is flowcd - through by the heating stream (6) is provided for 
heating one of the first and second converters (2, 3) in a start phase heats at least one of 
the first converter (2) and the second converter (3) when the flaps at the inlet opening 
(12) and the outlet opening (1 1) arc opened during a start phase . 

4. (Cancelled). 

5. (Currently Amended) The apparatus (1) according to claim 3, wherein an inlet 
opening (12) and/or an outlet opening (1 1) of the first heating element (6, 8) is provided 
with the flap for apportioning the heating stream (6), and wherein an inlet opening of the 
second heating element is provided with the flap for apportioning the heating strea m the 
inlet opening and/or outlet opening of the first heating element (8) is further provided 
with a flap for closing the inlet opening and/or opening of the first heating element (8) . 

6. (Currently Amended) The apparatus (1) according to claim 5, wherein at least one 
control unit is provided for controlling the flaps. 

7. (Previously Presented) The apparatus (1) according to claim 3, wherein the first 




^the heating stream (6) for the first and second 



-f2r4)that 
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and second converters (2, 3) and/or the first and second heating elements (8, 9) are 
arranged approximately coaxially to one another. 

8. (Previously Presented) The apparatus (1) according to claim 3, wherein the 
heating apparatus (5) is arranged approximately coaxially to the converters (2, 3) and/or 
the heating elements (8, 9). 

9. (Previously Presented) The apparatus (1) according to claim 3, wherein the 
heating apparatus (5) is arranged approximately centrally to the converters (2, 3) and/or 
the heating elements (8, 9). 

10. (Currently Amended) A fuel cell assembly, comprising: 

a fuel cell unit and an apparatus (1) for converting a hydrocarbon-containing flow 
of matter (4) to a hydrogen-enriched fluid flow (10), wherein the apparatus (1) comprises 
a heating apparatus (5) for production of a heating stream (6) , whore - in the heating stream 
(6) is separated into two flue gas partial flows ; a first converter (2) and a second 
converter (3) arranged behind said first converter in a flow direction to [[a]]the hydrogen- 
enriched fluid flow (10), wherein each of the first converter and the second converter is 
configured for reforming hydrocarbons to hydrogen, wherein the flow of matter 
containing hydrocarbons (4) is converted in the first converter first and in the second 
converter further to [[a]]the hydrogen-enriched fluid flow; a first heating element (8) 
provided with an inlet opening and an outlet opening that is flowed-through by the 
heating stream for heating at least one of the first and second converters (2,3), wherein 
the first heating element comprises a first flue gas chamber (8a) for heating the second 
converter (3) and a second flue gas chamber (8b) downstream from the first flue gas 
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chamber for heating the first converter (2), and wherein in at least one operating pht 



chamber (8a) flows completely in a counterflow direction to the flow of matter (4) in the 
second converter (3) ; a second heating element (9) provided with an inlet opening (12) 
and an outlet opening (11) that is flowed-through by the heating stream for heating at 
least one of the first and second converter s., wherein the second heating element is located 
between the first and second converters ; and an outlet opening provided on the second 
heating clement, wherein thc - sccond heating clement is provided with a flap for closing 
the outlet opening flaps for closing each of the inlet opening (12) and the outlet opening 
(1 1) of the second heating element, such that the second heating clement (9) forms a 
thermal separation between the first converter (2) and the second converter (3) when the 
inlet opening ( 1 2) and the outlet opening (1 1) are closed by the flaps during at least one 
operating phase. 

1 1 . (Currently Amended) A motor vehicle with a fuel cell assembly, wherein the fuel 
cell assembly comprises; 

a fuel cell unit and an apparatus (1) for converting a hydrocarbon-containing flow 
of matter (4) to a hydrogen-enriched fluid flow (10), wherein the apparatus (1) comprises 
a heating apparatus (5) for production of a heating stream (6) , wherein the heating stream 
(6) is separated into two flue gas partial flows ; a first converter (2) and a second 
converter (3) arranged behind said first converter in a flow direction to [[a]]the hydrogen- 
enriched fluid flow (10), wherein each of the first converter and the second converter is 
configured for reforming hydrocarbons to hydrogen, and wherein the flow of matter (4) 



the heating stream (6) 




Hhat flows through the first flue gas 
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containing hydrocarbons is converted in the first converter first and in the second 
converter further to [[a]]the hydrogen-enriched fluid flow; a first heating element (8) 
provided with an inlet opening and an outlet opening that is flowed-through by the 
heating stream for heating at least one of the first and second converters (2, 3), wherein 
the first heating element comprises a first flue gas chamber (8a) for heating the second 
converter (3) and a second flue gas chamber (8b) downstream from the first flue gas 
chamber for heating the first converter (2), and w herein in at least one operating phase, 
the heating stream (6) for the second converter (3) that flows through the first flue gas 
chamber (8a) flows completely in a countcrflow direction to the flow of matter (4) in the 
second converter (3) ; a second heating clement (9) provided with an inlet opening (12) 
and an outlet opening ( 1 1) that is flowed-through by the heating stream for heating at 
least one of the first and second converters , wherein the second heating clement is located 
between the first and second converters ; and an outlet opening provided on the second 
heating element, wherein the second heating element is provided with a flap for closing 
the outlet opening flaps for closing each of the inlet opening (12) and the outlet opening 
(1 1) of the second heating element, such that the second heating element (9) forms a 
thermal separation between the first converter (2) and the second converter (3) when the 
inlet opening (12) and the outlet opening (11) are closed by the flaps during at least one 
operating phase . 

10. The following is a statement of reasons for the indication of allowable subject matter: 

The prior art does not disclose or adequately suggest an apparatus for converting a flow 
of hydrocarbon containing matter to a hydrogen enriched fluid flow, wherein the apparatus 
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comprises the proposed configuration of a first converter, a second converter, a first heating 
element, a second heating element, and flaps. The closest prior art to Mizuno et al. discloses 
many of the claimed elements, as commented above. Mizuno et al, however, fails to disclose or 
adequately suggest the provision of flaps at each of the inlet opening and the outlet opening of 
the second heating element such that, during at least one operating phase, the second heating 
element establishes a thermal separation between the first converter and the second converter. In 
addition, Mizuno et al. fails to disclose or adequately suggest the claimed heating stream or flow 
of matter configuration, wherein the heating stream that flows through the first flue gas chamber 
of the first heating element flows in a completely counterflow direction to the flow of matter in 
the second converter. 

Conclusion 

1 1 . THIS ACTION IS MADE FINAL. Applicant is reminded of the extension of time 
policy as set forth in 37 CFR 1.136(a). 

A shortened statutory period for reply to this final action is set to expire THREE 
MONTHS from the mailing date of this action. In the event a first reply is filed within TWO 
MONTHS of the mailing date of this final action and the advisory action is not mailed until after 
the end of the THREE-MONTH shortened statutory period, then the shortened statutory period 
will expire on the date the advisory action is mailed, and any extension fee pursuant to 37 
CFR 1 .136(a) will be calculated from the mailing date of the advisory action. In no event, 
however, will the statutory period for reply expire later than SIX MONTHS from the mailing 
date of this final action. 
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